Perturbation of GABAergic Synapses at the Axon Initial Segment of Basolateral Amygdala Induces Trans-regional Metaplasticity at the Medial Prefrontal Cortex.
GABAergic synapses in the basolateral amygdala (BLA) play an important role in fear memory generation. We have previously reported that reduction in GABAergic synapses innervating specifically at the axon initial segment (AIS) of principal neurons of BLA, by neurofascin (NF) knockdown, impairs fear extinction. BLA is bidirectionally connected with the medial prefrontal cortex (mPFC), which is a key region involved in extinction of acquired fear memory. Here, we showed that reducing AIS GABAergic synapses within the BLA leads to impairment of synaptic plasticity in the BLA-mPFC pathway, as well as in the ventral subiculum (vSub)-mPFC pathway, which is independent of BLA involvement. The results suggest that the alteration within the BLA subsequently resulted in a form of trans-regional metaplasticity in the mPFC. In support of that notion, we observed that NF knockdown induced a severe deficit in behavioral flexibility as measured by reversal learning. Interestingly, reversal learning similar to extinction learning is an mPFC-dependent behavior. In agreement with that, measurement of the immediate-early gene, c-Fos immunoreactivity after reversal learning was reduced in the mPFC and BLA, supporting further the notion that the BLA GABAergic manipulation resulted in trans-regional metaplastic alterations within the mPFC.